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Eutrophication research and management-the Danish connection
The symposium was a follow up to the highly successful 1993 Symposium Nutrient Dynamics in Coastal and Estuarine Environments, organised by the Danish EPA in collaboration with the European Commission, Directorate-General for Science, Research and Development. The Symposium Proceedings were published in the journal Ophelia with several seminal papers, for example, Duarte (1995) , Nixon (1995) and Richardson & Heilmann (1995) .
There was great regional and international interest for a follow-up symposium with a focus on both science and management. This interest in science and management has been stimulated by legislative settings, particularly the EU Water Framework Directive, in which coastal eutrophication problems are important issues in adaptive management plans (Anon., 2000) .
During recent decades, Denmark and Sweden have been at the forefront of research on and management of eutrophication in coastal marine ecosystems (Jørgensen & Richardson, 1996; Christensen et al., 1998; Carstensen et al., 2006;  Table 1 ), partly because the straits between Denmark and Sweden connecting the Baltic Sea to the North Sea are vulnerable to nutrient enrichment. Denmark and neighbouring countries have made substantial efforts to improve the marine environment through nutrient reductions both at the national level and through decades of regional cooperation regarding the Baltic Sea under the Helsinki Convention (www.helcom.fi) and the North Sea through the OSPAR Convention (www.ospar.org).
Both Denmark (Fig. 1) and Sweden have made large reductions in the discharge of nutrients. Billions of Euros have been spent, and they have not been spent in vain. The point source inputs of nutrients to the marine environment are significantly lower than they were 20 years ago. However, these reductions have not been sufficient to reduce the harmful effects of eutrophication and the targets for improved ecological status have not been reached.
Three Danish Action Plans for the Aquatic Environment over the past two decades (Conley et al., 2002) have resulted in significant reductions in the loss of nutrients to the environment (Conley et al., 2002; Carstensen et al., 2006) . Point source inputs of phosphorus have decreased by more than 80%. Losses of nitrogen are expected to be reduced by *50% when changes in agricultural practises that have already been implemented result in reduced loads to the marine environment. Figure 1 shows the temporal trends in total nitrogen loading to the Kattegat and Danish Straits over a 100-year period, with a peak in total nitrogen loading in the 1980s.
Since the late 1970s, loads originating from both point sources and diffuse sources have been declining. However, more than three decades since the first measures were implemented and more than a decade after the First International Danish Symposium on eutrophication, the problems associated with eutrophication are still far from being resolved. There has been a major development in scientific knowledge and in the conceptual understanding of nutrient enrichment and eutrophication in coastal waters. New questions and challenges have emerged, especially in relation to modelling and management of coastal eutrophication. In parallel, new legal and management settings have emerged or will emerge in the near future, for example, the EU Water Framework Directive and the process in relation to the implementation of the European Marine Strategy. Therefore, it was proposed and agreed in 2004 that a follow-up symposium focussing on both science and management of coastal eutrophication should be organised for June 2006.
About this Special Issue
The 21 This Special Issue as well as others (Kononen & Bonsdorf, 2001; Rabalais & Nixon, 2002; Bachmann et al., 2006) demonstrate that considerable knowledge has been generated since the First Danish Symposium in 1993. We, as guest editors, are pleased with the Special Issue as compiled and hope that the readers will share this opinion.
Despite the vast knowledge and common understanding of eutrophication, some important gaps still remain, especially with regard to regime shifts, thresholds and multiple stressors. In addition, climate change needs to be taken into account. A fundamental problem that needs to be addressed is the lack of political will to implement adequate nutrient management strategies. A broader acceptance of the need to use the best scientific information we have (whilst still seeking to improve knowledge = ''moving whilst improving'') rather than wait for 'perfection' is recommended. Finally, it should be kept in mind that we do not manage eutrophication as such, we manage humans with the aim of reducing the effects of eutrophication. 1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 Open Access This article is distributed under the terms of the Creative Commons Attribution Noncommercial License which permits any noncommercial use, distribution, and reproduction in any medium, provided the original author(s) and source are credited.
